Cutaneous gene expression by DNA microarray in murine sclerodermatous graft-versus-host disease, a model for human scleroderma.
The molecular mechanisms governing skin fibrosis in murine sclerodermatous graft-versus-host disease (Scl GVHD) are not known. We used Affymetrix DNA microarrays representing >14,000 mouse genes to characterize global gene expression in skin during development of Scl GVHD in lethally irradiated BALB/c (H-2d) mice transplanted with B10.D2 (H-2d) bone marrow and spleen cells. These mice develop skin thickening, whereas control mice transplanted with syngeneic BALB/c (H-2d) bone marrow and spleen cells do not develop disease. We found consistent differences between mice with Scl GVHD and controls in cytokine messenger RNAs (mRNAs) for both Th1-like (IFN-gamma) and Th2-like (IL-6, Il-10, and IL-13) inflammatory patterns. mRNAs for chemokines CCL2, CCL5, CCL17, IFN-gamma inducible chemokines (CXCL9/Mig, CXCL10/IP-10, and CXCL11/I-TAC), and for growth factors such as platelet-derived growth factor-c, connective tissue growth factor, fibroblast growth factor 1, epidermal growth factor, nerve growth factor-beta, vascular endothelial growth factor (VEGF)-alpha, and VEGF-beta were elevated, similar to human scleroderma. mRNAs for cell adhesion molecules, such as L-selectin (selectin lymphocyte), P-selectin (selectin platelet), E-selectin (selectin endothelium), and vascular cell adhesion molecule 1, were also upregulated. In separate experiments, we confirmed the increased synthesis of IFN-gamma and IL-2, unchanged IL-10, and absence of tumor necrosis factor-alpha, and IL-4 proteins by flow cytometry of isolated skin T cells. These constellations of immunologic changes provide a "fingerprint" for fibrosing autoimmune disease. They are useful to understand the pathogenesis of Scl GVHD, to identify markers for early diagnosis of disease, and to devise more effective strategies for intervention in early scleroderma and Scl GVHD.